Full-term development of rabbit embryos produced by ICSI with sperm frozen in liquid nitrogen without cryoprotectants.
The aim of the present study was to establish the technology of intracytoplasmic sperm injection (ICSI) in rabbit by using the sperm frozen without cryoprotectants. Observation under an electron microscope revealed that the rabbit spermatozoa frozen without cryoprotectants had severe damage especially in the plasma membrane and junction between head and tail. However, after being injected into the oocytes, the sperm frozen without cryoprotectants retained the capability of supporting the cleavage and development of the ICSI oocytes, with no significant difference from that of fresh sperm, although the development of ICSI embryos derived from either frozen sperm or fresh sperm is much lower than that of in vivo-fertilized zygotes. When additional artificial activation was applied following ICSI, the rates of cleavage and blastocyst formation of ICSI oocytes were significantly increased when compared with the oocytes without additional activation. Yet, the cell numbers in blastocysts were not significantly different between the activation and non-activation group. After embryo transfer, four offspring were obtained from the oocytes microinjected with the sperm frozen without cryoprotectants. The technology established by this study may facilitate exploring the ICSI-based transgenic method in rabbit and broaden the application of ICSI technique in related field.